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DETAILED ACTION 

Response to Amendment 

1. Applicant's amendment filed on May 3, 2004 has been received and entered in the case. 

Response to Remarks/ Election/Restrictions 

2. Applicant stated "the applicants would also like to thank Examiner Chris Chu for 
agreeing to withdraw the restriction requirement between Group I including claims 1-26 and 41 
- 54 and Group II which includes claims 27 - 40 and claims 55." This statement is found to be 
partially right. Examiner agreed to withdraw the restriction requirement between Species I and 
Species II not Group I and Group IL Accordingly: 

a. Species II is rejoined; claims 12, 13, 24, 25, 48 and 60 are rejoined/under active 
consideration. 

b. Claims 7, 10, 14, 19, 22, 26 - 40, 50 - 52 and 55 remain withdrawn for being 
directed towards non-elected invention II and Species III, respectively. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Objections 

3. Claims 12, 24 and 48 are objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper dependent 
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form, or rewrite the claim(s) in independent form. In this case, the claims are dependent claims 
of the cancelled claims. 

For examination purposes, claims 12, 24 and 48 been treated as dependent claims of 
independent claims 56, 57 and 58. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 5, 6, 8, 9, 41, 44, 46, 47, 56 and 58 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tanioka '264. 

Regarding claim 56, Tanioka discloses in Figs. 2A - 2C a device comprising: 

- a package module (a structure in Fig. 2 A) including a substrate (19) having a standard 
package footprint; 

- an unpackaged semiconductor die (2) directly attached to the package module, the 
unpackaged semiconductor die encapsulated (16) onto the package module in a 
structure having a planar top surface; and 

a packaged semiconductor die (17) having a top surface and attached to the package 
module; 

wherein the planar top surface of the encapsulated structure and the top surface of the 
packaged semiconductor die are of equal distance from the substrate. 
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Regarding claim 5, Tanioka discloses in Fig. 2 A a plurality of packaged semiconductors 
(17) being attached to the package module. 

Regarding claim 6, Tanioka discloses in Fig. 2A the unpackaged semiconductor die (2) 
being wire (15) bonded to the package module. 

Regarding claim 8, the phrase "wherein attached includes surface-mount technology 
reflow" is product-by-process limitation. Even though product-by-process claims are limited by 
and defined by the process, determination of patentability is based upon the product itself. The 
patentability of a product does not depend on its method of production. If the product in product- 
by-process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product is made by a different process. In re Thorpe, 227 
USPQ 964, 966 (Fed. Cir. 1985) (citations omitted). A "product by process" claim is directed to 
the product per se, no matter how actually made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). 
See also In re Brown, 173 USPQ 685: In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324: In re Avery, 186 USPQ 116; In re Wertheim, 191 USPQ 90 (209 USPQ 254 does not deal 
with this issue); and In re Marosi et al., 218 USPQ 289 final product per se which must be 
determined in a "product by, all of claim, and not the patentability of the process, and that an 
old or obvious product, whether claimed in "product by process" claims or not. Note that 
Applicant has the burden of proof in such cases, as the above caselaw makes clear. 

Regarding claim 9, Tanioka discloses in Fig. 2A the encapsulated structure (2) having a 
footprint greater than the footprint of the unpackaged semiconductor die (17). 

Regarding claim 41, Tanioka discloses in Fig. 2C wherein the encapsulated 
semiconductor die forms a substantially rectangular structure on the package module. 
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Regarding claim 58, Tanioka discloses in Figs. 2A - 2C a multi-die module, comprising: 

- a substrate (19) having a first surface and a second surface; 

- an unpackaged semiconductor die (2) moxmted to the first surface of the substrate, the 
semiconductor die encapsulated (16) in a structure having a planar top surface; and 

- a packaged semiconductor die (17) having a top surface and mounted on the first 
surface of the substrate; 

- wherein the planar top surface of the encapsulated structure and the top surface of the 
packaged semiconductor die are of equal distance from the substrate. 

Regarding claim 44, Tanioka discloses in Fig. 2A further including a second packaged 
semiconductor die mounted on the first surface of the substrate. 

Regarding claim 46, Tanioka discloses in Fig. 2A the xmpackaged semiconductor die 
being mounted to the first surface of the substrate by wire (15) bonding. 

Regarding claim 47, Tanioka discloses in Fig. 2A. and column 1, line 43 the 
encapsulating structure (16) being further comprised of an encapsulating material including 
epoxy, metal cap or siUcon coatings. 



Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 2, 16 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanioka in view of Fallon et al. '051. 

Regarding claims 2 and 16, Tanioka discloses the semiconductor package set forth in the 
claims except for the packaged semiconductor being packaged in a ball grid array package. 
However, Fallon et al. discloses in Fig. 46 a packaged semiconductor (862) being packaged in a 
ball grid array package. Thus, it would have been obvious to one of ordinary skill in the art at the 
time when the invention was made to modify Tanioka by using the ball grid array package for 
the packaged semiconductor as taught by Fallon et al. The ordinary artisan would have been 
motivated to modify Tanioka in the maimer described above for at least the purpose of increasing 
a bond strength between the packaged semiconductor and the substrate. 

Regarding claim 45, Tanioka discloses the semiconductor package set forth in the claims 
except for a plurality of unpackaged semiconductor die mounted on the first surface of the 
substrate. However, Fallon et al. discloses in column 37, lines 48 and 49 a plurality of 
impackaged semiconductor die mounted on the first surface of the substrate. Thus, it would have 
been obvious to one of ordinary skill in the art at the time when the invention was made to 
modify Tanioka by using the plurality of unpackaged semiconductor die as taught by Fallon et al. 
The ordinary artisan would have been motivated to modify Tanioka in the maimer described 
above for at least the purpose of increasing power and speed of the module. 

8. Claims 3, 4, 17, 18, 20, 53, 54 and 57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanioka in view of Hannah '232. 
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Regarding claims 3 and 53, Tanioka discloses the semiconductor die to be graphics- 
processor. However, Harmah teaches in column 3, lines 42 - 46 a semiconductor die to be 
graphics-processor. Thus, it would have been obvious to one of ordinary skill in the art at the 
time when the invention was made to modify Tanioka by using the graphics-processor for the 
semiconductor die as taught by Hannah. The ordinary artisan would have been motivated to 
modify Tanioka in the manner described above for at least the purpose of receiving commands 
and graphics data from the main CPU of the computer (column 3, lines 42 - 46). 

Regarding claims 4 and 54, Tanioka discloses the semiconductor die to be memory. 
However, Harmah teaches in column 5, lines 16-21 a semiconductor die to be memory. Thus, it 
would have been obvious to one of ordinary skill in the art at the time when the invention was 
made to modify Tanioka by using the semiconductor die to be memory as taught by Hannah. The 
ordinary artisan would have been motivated to modify Tanioka in the marmer described above 
for at least the purpose of decreasing a cost (colurrm 5, lines 19 - 21). 

Regarding claim 57, Tanioka discloses in Figs. 2A - 2C a device comprising: 

- a package module (a structure at Fig. 2A); 

- a die (2) directly attached to the package module, the die encapsulated (16) on the 
package module in a structure having a planar top surface; and 

- a packaged die (17) having a top surface and attached to the package module; 
wherein the planar top surface of the encapsulated structure and the top surface of the 
packaged memory die are of equal distance from the package module. 

Further, the phrase "sized to be interchangeable with standard package sizes" is intended 
use language which does not differentiate the claimed apparatus over Tanioka. 
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Tanioka discloses the semiconductor die to be graphics-processor and memory. However, 
Hannah teaches in column 3, lines 42 - 46 and column 5, lines 16-21 a semiconductor die to be 
graphics-processor. Thus, it would have been obvious to one of ordinary skill in the art at the 
time when the invention was made to modify Tanioka by using the semiconductor die to be 
graphics-processor and memory as taught by Hannah. The ordinary artisan would have been 
motivated to modify Tanioka in the manner described above for at least the purpose of receiving 
commands and graphics data from the main CPU of the computer (column 3, lines 42 - 46). 

Regarding claim 17, Tanioka, as modified, discloses a plurality of packaged memory (17) 
being attached to the package module. 

Regarding claim 18, Tanioka, as modified, discloses directly attached including the 
graphics processing die (2) being wire (15) bonded to the package module. 

Regarding claim 20, the phrase "wherein attached includes surface-mount technology 
reflow" is product-by-process limitation. Even though product-by-process claims are limited by 
and defined by the process, determination of patentability is based upon the product itself The 
patentability of a product does not depend on its method of production. If the product in product- 
by-process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product is made by a different process, hi re Thorpe, 227 
USPQ 964, 966 (Fed. Cir. 1985) (citations omitted). A "product by process" claim is directed to 
the product per se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). 
See also In re Brown, 173 USPQ 685: In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324: ha re Avery, 186 USPQ 116; hi re Wertheim, 191 USPQ 90 (209 USPQ 254 does not deal 
with this issue); and In re Marosi et al., 218 USPQ 289 final product per se which must be 
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determined in a "product by, all of claim, and not the patentability of the process, and that an 
old or obvious product, whether claimed in "product by process" claims or not. Note that 
Applicant has the burden of proof in such cases, as the above caselaw makes clear. 

9. Claims 12, 13, 48 and 60 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanioka in view of Tutsch et al. '727. 

Regarding claims 12, 13, 48 and 60, Tanioka discloses the semiconductor package set 
forth in the claims except for a planar heat sink (claims 12, 48 and 60). However, Tutsch et al. 
teaches in e.g.. Fig. 2 and column 7, lines 60 - 64 a planar heat sink (5) on semiconductor 
devices (1). Thus, it would have been obvious to one of ordinary skill in the art at the time when 
the invention was made to modify Tanioka by using the heat sink as taught by Tutsch et al. The 
ordinary artisan would have been motivated to modify Tanioka in the manner described above 
for at least the purpose of increasing heat distribution (column 7, lines 61 - 64). 

Furthermore, the limitation "adapted to engage the encapsulated structure and the top 
surface of the packaged semiconductor' is intended use language that does not differentiate the 
claimed device over Tanioka and Tutsch et al. 

Regarding claim 13, Tanioka discloses in Fig. 2 A a top surface of the unpackaged 
semiconductor die and a top surface of the packaged semiconductor being of substantially equal 
distance from a surface of the package module. 

10. Claims 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tanioka 
and Harmah as applied to claim 57 above, and further in view of Tutsch et al. '727. 
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Regarding claim 24, Tanioka and Hannah disclose the semiconductor package set forth in 
the claims except for a planar heat sink. However, Tutsch et al. teaches in e.g., Fig. 2 and column 
7, lines 60 - 64 a planar heat sink (5) on semiconductor devices (1). Thus, it would have been 
obvious to one of ordinary skill in the art at the time when the invention was made to further 
modify Tanioka by using the heat sink as taught by Tutsch et al. The ordinary artisan would have 
been motivated to further modify Tanioka in the manner described above for at least the purpose 
of increasing heat distribution (column 7, lines 61 - 64). 

Regarding claim 25, Tanioka discloses in Fig. 2 A a top surface of the unpackaged 
semiconductor die and a top surface of the packaged semiconductor being of substantially equal 
distance from a surface of the package module. 

11. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanioka in view 
ofTakano et al. '907. 

Regarding claim 11, Tanioka discloses the semiconductor package set forth in the claims 
except for the standard package sizes being 40mm X 40mm. However, Takano et al. teaches in 
TABLE 1 a standard package sizes being 40mm X 40mm. Thus, it would have been obvious to 
one of ordinary skill in the art at the time when the invention was made to modify Tanioka by 
using the standard package sizes as taught by Takano et al. The ordinary artisan would have been 
motivated to modify Tanioka in the manner described above for at least the purpose of reducing 
a limitation in the size of a semiconductor chip (column 2, lines 6 and 7). 
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12. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanioka and 
Hannah as applied to claim 57 above, and further in view of Takano et al. 

Regarding claim 23, Tanioka discloses the semiconductor package set forth in the claims 
except for the standard package sizes being 40mm X 40mm. However, Takano et al. teaches in 
TABLE 1 a standard package sizes being 40mm X 40mm. Thus, it would have been obvious to 
one of ordinary skill in the art at the time when the invention was made to further modify 
Tanioka by using the standard package sizes as taught by Takano et al. The ordinary artisan 
would have been motivated to further modify Tanioka in the manner described above for at least 
the purpose of reducing a limitation in the size of a semiconductor chip (column 2, lines 6 and 7). 

13. Claim 59 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanioka in view 
ofDistefano '289. 

Regarding claim 59, Tanioka discloses in Figs. 2A - 2C a multi-die module, comprising: 

- a substrate (19) having a first surface; 

- an unpackaged semiconductor die (2) mounted to the first surface of the substrate, the 
semiconductor die encapsulated (16) in a structure; and 

- a packaged semiconductor die (17) mounted on the first surface of the substrate. 
Tanioka does not disclose the encapsulating structure being further comprised of an 

encapsulating material of a metal cap. However, Distefano discloses in Fig. 2 and column 4, line 
21 - 33 an encapsulating structure being further comprised of an encapsulating material of a 
metal cap (20). Thus, it would have been obvious to one of ordinary skill in the art at the time 
when the invention was made to modify Tanioka by using the metal cap as taught by Distefano. 
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The ordinary artisan would have been motivated to modify Tanioka in the manner described 
above for at least the purpose of providing a thermal spreader (colxmm 1, lines 45 - 50). 

Response to Arguments 

14. Applicant's arguments filed on December 1, 2003 have been fully considered but they are 
not persuasive. 




17 



On page 7, applicant argues "the drav^ing reproduced in the Office action fails to 
accurately indicate the proper alignment of the top surface of the semiconductor (17) and the 
unpackaged semiconductor (2). A corrected drawing of Fig. 2A showing the top surface is 
provided at the end of this response." Such argument is not persuasive. First, as explained in the 
previous Office action mailed on October 24, 2003 and the picture in the above clearly shows 
that Tanioka discloses the planar top surface of the encapsulated structure (2) and the top surface 
of the packaged semiconductor die (17) being of equal distance fi"om the substrate. Second, 
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applicant's own amended specification filed on February 28, 2002 on page 2, lines 5-15 clearly 

indicates that the term "of equal distance" is defined as not exactly equal distance. 

As illustrated, the distance "d" from the top of multi-die 
module substrate 140 to the top of packaged die 120 and 130 is 
substantially equal to the distance from the top of multi-die 
module substrate 140 to the top of the encapsulation over 
unpackaged semiconductor die 110, which is referred to herein as 
the top of unpackaged semiconductor die 110. ... heat sink 150 
could be fabricated to account for any difference between the 
heights of various packaged and/or unpackaged die attached or 
mounted to multi-die module substrate 140. 



Further, in response to applicant's argument on page 9, line 10 - page 10, line 7 that 
Tanioka lacks the advantages present in Applicants' claimed subject matter, since applicant 
merely argues the advantages presents in Applicant's claimed subject matter rather than pointing 
out specific structural differences, the argument is not persuasive. 

Furthermore, applicant argues "the silicon layer 9 interposed between the carrier board 3 
and the MCM board 1 as taught by Tanioka is less desirable than Applicants' claimed subject 
matter as such material is no metal and therefore does not provide the metallic properties such as 
heat transfer provided by Applicants' claimed subject matter, nor is such material a metal cap as 
acknowledge in the Office action." Since applicant does not specifically claimed above statement 
(i.e., the metaUic properties such as heat transfer) in the rejected claims, this argument is not 
persuasive. 
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Even further, applicant argues "applicants submit that nowhere in the Office Action does 
the Examiner specifically point out where the references recites the claim limitation 'wherein the 
planar top surface of the encapsulated structure and the top surface of the packaged 
semiconductor die are of equal distance from the substrate.' . . . Applicant submit [s] that Tanioka 
does not disclose Applicants' claimed subject matter." This argument is not persuasive. Tanioka 
clearly shows in Fig. 2A the planar top surface of the encapsulated structure (2) and the top 
surface of the packaged semiconductor die (17) are of equal distance from the substrate (look at 
the line A in Fig. 2A). 

Next, applicant argues "Tanioka does not disclose, teach or suggest, claim 57's language 
including, inter alia, a ... graphics-processing die encapsulated on the package module in a 
structure having a planar top surface; and a packaged memory die having a top surface and 
attached to the package module; wherein the planar top surface of the encapsulated structure and 
the top surface of the packaged memory die are of equal distance from the substrate,' nor does 
Tanioka disclose, teach or suggest the subject matter of claim 57 as a whole." This argument is 
not persuasive. Tanioka clearly shows in Fig. 2 A the planar top surface of the encapsulated 
structure (2) and the top surface of the packaged semiconductor die (17) are of equal distance 
from the substrate (look at the line A in Fig. 2A). 

Next, applicant argues "the Office action asserts that the semiconductor module 'sized to 
be interchangeable with standard package sizes' employs intended use language. Nevertheless, 
the claim language 'a package module sized to be interchangeable with standard package sizes' 
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(see M.P.E.P. 2173(b)) is sufficiently accurate, and therefore, the rejection is improper." This 
argument is not persuasive because the intended use of the claimed invention must result in a 
structural difference between the claimed invention and Tanioka in order to patentably 
distinguish the claimed invention from Tanioka. Since Tanioka's package module is capable of 
performing the intended use language, Tanioka meets the claim. 

Next, applicant argues "Tanioka does not disclose, teach or suggest, claim 58's language 
including, inter alia, ' ... an unpackaged semiconductor die . . . encapsulated in a structure having 
a planar top surface; and a packaged semiconductor die having a top surface and mounted on the 
first surface of the substrate; wherein the planar top surface of the encapsulated structure and the 
top surface of the packaged memory die are of equal distance from the substrate,* nor does 
Tanioka disclose, teach or suggest the subject matter of claim 58 as a whole." This argument is 
not persuasive. Tanioka clearly shows in Fig. 2 A the planar top surface of the an unpackaged 
semiconductor die (2) . . . encapsulated in a structure having a planar top surface; and a packaged 
semiconductor die (17) having a top surface and mounted on the first surface of the substrate 
(19); wherein the planar top surface of the encapsulated structure and the top surface of the 
packaged memory die are of equal distance from the substrate (look at the line A in the previous 
page). 

Next, applicant argues "Tanioka does not disclose, teach or suggest, either explicitly or 
implicitly, Applicants claimed, inter alia, wherein the encapsulated structure has a footprint 
greater than the footprint of the unpackaged semiconductor die." This argument is not persuasive. 
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Tanioka clearly discloses in Fig. 2A and Fig. 2C the encapsulated structure (2) having a footprint 
(B, see next page) greater than the footprint (A) of the unpackaged semiconductor die (17). 




Next, in response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 
5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). Contrary to applicant's assertion and as stated in previous rejection which is mailed on 
April 29, 2003, motivation was established by in the knowledge generally available to one of 
ordinary skill in the art that the ball grid array package increases bond strength between the 
packaged semiconductor and the substrate. 

Furthermore, since Fallon et al. also teaches in Fig. 46 the bxmiped module of the 
invention, the motivation does not contrary to the teachings of Fallon. 
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Even furthermore, applicant argues "... does the ball grid array increase bond strength 
relative to bond wires?" This argument is not persuasive. Since the total attached area of ball grid 
array is more than the total attached area of wire bond, the ball grid array increase bond strength 
relative to bond wires. 

Finally, applicant argues "the Office Action provides no support for how the power and 
speed of the module would be increased by mounting the unpackaged semiconductor die on the 
first surface of the substrate." Such argument is not persuasive. Examiner clearly stated in 
paragraph five of this Office action that the plurality of the unpackaged semiconductor die on the 
first surface of the substrate increase the power and speed of the module. Because two dice on 
one substrate produce more power and speed than one die on one substrate. 

Next, applicant argues "without the presence of any such motivation to combine such 
references to produce Applicant's invention, the asserted suggestion to combine the references is 
impermissible hindsight . . . ." This argument is not persuasive because the Hannah reference 
clearly discloses in column 3, lines 42 - 46 receiving commands and graphics data from the main 
CPU of the computer. Furthermore, applicant should notes that it must be recognized that any 
judgment on obviousness is in a sense necessarily a reconstruction based upon hindsight 
reasoning. But so long as it takes into account only knowledge which was within the level of 
ordinary skill at the time the claimed invention was made, and does not include knowledge 
gleaned only from the applicant's disclosure, such a reconstruction is proper. See In re 
McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 1971). 
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Next, applicant argues "neither Tanioka nor Distefano either in combination nor 
individually disclose, teach or suggest, claim 59's language including, inter alia, '...an 
unpackaged semiconductor die . . . encapsulated in a structure; and a packaged semiconductor die 
moimted on the first surface of the substrate wherein the encapsulating structure is further 
comprised of an encapsulating material of a metal cap.' Further, Tanioka and Distefano either in 
combination or individually fail to disclose, teach or suggest the subject matter of claim 59 as a 
whole." This argument is not persuasive. Tanioka and Distefano disclose in Fig. 2A an 
unpackaged semiconductor die (2) . . . encapsulated in a structure; and a packaged semiconductor 
die (17) mounted on the first surface of the substrate wherein the encapsulating structure is 
fixrther comprised of an encapsulating material of a metal cap (see paragraph seven of this Office 
action). 

Finally, in response to applicant's argument that flanges on the metal cap of the 
encapsulating material would impermissibly interfere with the unpackaged semiconductor and 
therefore increase the surface area of the module, the test for obviousness is not whether the 
features of a secondary reference may be bodily incorporated into the structure of the primary 
reference; nor is it that the claimed invention must be expressly suggested in any one or all of the 
references. Rather, the test is what the combined teachings of the references would have 
suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 
871(CCPA 1981). 

For the above reasons, the rejection is maintained. 



Conclusion 
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